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INTRODUCTION
the first report on hybridization between
T. zillii and T. andersonii. The full
significanoe of the findings and its role in
African Fishculture is discussed.
From its subsistence level,
aquaculture in Africa has yet to make
significant strides to make it a profitable
enterprise. Though fishculture is not in·
digenous On the Afriean continent
(MESCHKAT 1967) several concerted ef·
forts have been made in Congo, Nigeria,
Zambia, Madgascar and Ugau.da to
establish fishculture on scientific lines.
Several reasons have been given to ex-
plain the present status of fisbculture,
such as lack of a faster growing species of
fish, prolific and un-controlled breeding
habits of Tilapia leading to ov~crowding
in ponds etc. (HICKLING 1962.
MESCHKAT 1967, SEMAKULA and
MAKORO 1967). In addition to .these, in-
discriminate construction' of ponds
without taking into account the re-
quirements of fish rearing was another
factor that resulted in early failures.
Almost all these phenomena have been
foUnd applicable to the present ~tatus of
fishculture in Tanzania. In recent surveys
conducted by the authors (IBRAHIM
1970, IBRAHIM AND LEMA 1972) it
was revealed that most of the ponds are
too small, too shaUow and overcrowded
with several species of Tilapia. In most of
the cases the fish stock is stunted and
production negligible. Exceptions to this
are the few ponds maintained by the
prison authorities most of which are
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As a part of an overall project on
fishcu1ture development techniques in
Tanzania, hybridization between Tilapia
zillii and TiltJpia andersonii was carried
out at the Freshwater Fisheries Institute.
Nyegezi, Tanzania. T. andersonii, a
plankton feeder, is not indigenous to Tan·
zania but was introduced in 1968 from
Zambia, for certain specific purpose. T.
zillii, a macrovegetation feeder, is present
locally and is common.
In the present studies T. nllii (245.0
mm/260.0 g) female was hybridized with
T. andersonii (288.0 mm/350.0 g) male.
Under cement cilftern conditions it was
only after about four months of ac-
climatization that hybridization between
the two occurred. About 1,637 in-
terspecific hybrid fry were produced in a
single brood. Eggs were adhesive and
parental care shown by the female, the
•
male being driven away. Growth under
cistern conditions was slow, attaining a
size of 134.8 mm/44.3 g in 10 months. But
this growth rate need not be taken as
ideal.
In body shape, colouration and other
morphometric characters the hybrids had
inherited from both parents. ·The number
of gill rakers among the hybrids was eigh·
teen which was intermediate between T.
zilUi (12) and T. ander.omi (27).
Among one hundred and seventy two
specimens (106.0 mm - 168.0 mm) cut
and examined the sex ration was hundred
per cent males and all of them were bet·
ween II and IV stages of maturity.
This is the first report of fish
hybridization from Tanzania and possibly
Hybridization between Tilapia zillU (Gervais) X
TilalJia andersonii (Casteinau) at the Freshwater
Fisheries Institute, at Nyegezi, Tanzania
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d e e p e r a n d l a r g e r .
S e v e r a l s u g g e s t i o n s h a v e b e e n m a d e
a n d e x p e r i m e n t s c a r r i e d o u t t o o v e r c o m e
t h e s e m a j o r h a n d i c a p s / H I C K L I N G
1 9 6 2 , 1 9 6 7 ; M E S C H K A T 1 9 6 7 ,
S E M A K U L A A N D M A K O R O 1 9 6 7 ) .
T h e s e i n c l u d e d m o n o - s e x c u l t u r e o f
T i l a p i a , u s e o f p r e d a t o r s t o c o n t r p l o v e r -
p o p u l a t i o n , u s e o f s t e r i l e h y b r i d s i n -
c l u d i n g . a l l m a l e h y b i r d s a n d l a r g e s c a l e
r e m o v a l o f y o u n g o n e s t o a l l o w b i g g e r
o n e s t o g r o w f a s t e r a n d b e t t e r ( V A N
S O M E R E N A N D W H I T E H E A D 1 9 6 2 ) .
S o r a r n o n e o f t h e s e m e t h o d s h a v e w o r k e < i
o u t t o f u l l s a t i s f a c t i o n .
S e v e r a l i n t e r - s p e c i f i c h y b r i d s a m o n g
T i l a p i a h a v e b e e n p r o d u c e d w i t h s p e c i f i c
i d e a s o f p r o d u c i n g b e t t e r h e t e r o s i s o r
r e s u l t i n g i n h u n d r e d p e r c e n t m a l e s
( H I C K L I N G 1 9 5 9 , Y A S H O U V A N D
C H E R V l N S K Y 1 9 5 9 , B A R D 1 9 6 4 ,
P R U G I N I N A N D K A N Y I K E 1 9 6 5 ,
L E S S E N T 1 9 6 7 ) . A V A U L T A N D
S H E L L , ( 1 9 6 7 ) f o u n d F 1 h y b r i d s o f
T i l a p i a m o s s a m b i c a x T i l a p i a n i l o t i c a
g r o w i n g f a s t e r a n d w i t h b e t t e r f o o d c o n -
v e r s i o n . M o s t o f t h e f i s h c u l t u r i s t s n o w
a g r e e t h a t p r o d u c t i o n o f m o n o - s e x
h y b r i d s o f T i l a p i a c o u l d b e t h e a n s w e r t o
t h e p r o b l e m s o f f i s h c u l t u r e i n t h e A f r i c a n
c o n t i n e n t .
M A T E R I A L A N D M E T H O D
H y b r i d i z a t i o n b e t w e e n T i l a p i a z i l l i i x
T i l a p i a a n d e r s o n i i w a s c a r r i e d o u t a t t h e
F r e s h w a t e r F i s h e r i e s I n s t i t u t e , N y e g e z i ,
a s p a r t o f a n o v e r a l l p r o j e c t o f d e v e l o p i n g
t e c h n i q u e s i n f i s h c u l t u r e . T . zilli~ a
m a c r o v e g e t a t i o n f e e d e r , i s a v a i l a b l e a t
N y e g e z i p o n d s a n d w a s r e a r e d t h e r e f o r
s e v e r a l y e a r s . T . andersoni~ a p l a n k t o n
f e e d e r , i s n o t i n d i g e n o u s i n T a n z a n i a , b u t
w a s i n t r o d u c e d f r o m Z a m b i a i n 1 9 6 8 .
T h i s i n t r o d u c t i o n w a s a t t e m p t e d b e c a u s e
o f t h e r e p o r t e d l a t e m a t u r a t i o n a n d
b r e e d i n g o f t h e s p e c i e s i n Z a m b i a , t a k i n g
a b o u t 1 2 - 1 5 m o n t h s ( M A A R e t a l 1 9 6 6 ,
M E E C H A M 1 9 6 2 ) . T h e s p e c i e s w a s f i r s t
i n t r o d u c e d i n t o t h e f i s h f a r m a t M a l y a
( . . b o u t ) 2 0 k m . f r o m N y e g e z i ) a n d f r o m
t h e r e l a t e r i n t o p o n d s a t N y e g e z i . I t w a s
t h e s t o c k a t N y e g e z i T . a n a e r d s o n i i u s e d
f o r h y b r i d i z a t i o n w o r k .
A f u l l y m a t u r e f e m a l e T . z i l l i i ( 2 4 5 . 0
m m / 2 6 0 . 0 g ) a n d a f u l l y m a t u r e T . a n d e 1 ' "
s o n i i m a l e ( 2 8 8 . 0 m m / 3 5 0 . 0 g ) w e r e n e t t e d
o u t f r o m t h e p o n d s a t N y e g e z i a n d r e l e a s -
e d i n c e m e n t c i s t e r n o f 5 X 3 X 1 ' 1 2 m p r o -
v i d e d w i t h t a p w a t e r f r o m t h e l a k e . T h e
f i s h e s w e r e d a i l y f e d w i t h a m i x t u r e o f
b r e w e r y w a s t e a n d f i s h m e a l ( 1 0 : 1 ) . A r -
t i f i c i a l f e c u n d a t i o n w a s n o t a t t e m p t e d
a n d h e n c e t h e s p e c i m e n s w e r e l e f t t o
s p a w n b y t h e m s e l v e s i n t h e c i s t e r n . F o r
a b o u t f o u r m o n t h s t h e s p e c i m e n s w e r e
k e e p i n g a w a y . T . z U l U d r i v i n g a w a y T .
a n d e r s o n i i w h e n e v e r t h e l a t t e r m a d e a n
a t t e m p t t o a p p r o a c h t h e f o r m e r . A f t e r
a b o u t f o u r m o n t h s t i m e , i . e . i n M a r c h ,
1 9 7 3 b o t h s p e c i m e n s c o u l d b e s e e n m o v ·
i n g a b o u t t o g e t h e r . B y 2 2 . 3 . 1 9 7 3 t h e
s p e c i m e n s s p a w n e d a n d t h e e g g s w e r e
d e p o s i t e d o n t h e s i d e s o f t h e c i s t e r n . T h e
f e m a l e w a s a l w a y s g u a r d i n g t h e e g g s a n d
e v e n d r i v i n g a w a y t h e m a l e w h e n e v e r i t
a p p r o a c h e d t h e a r e a . T h e f e m a l e ' s m o v e -
m e n t o f t h e f i n s p r o v i d e d a l m o s t a c o n -
t i n u o u s m o v e m e n t o f w a t e r n e a r t h e e g g s .
O n t h e f o u r t h d a y ( o n 2 6 . 3 . 1 9 7 3 ) t h e e g g s
h a t c h e d o u t a n d t h e h a t c h l i n g s , a l l c r o w d -
e d i n o n e c o r n e r a s a d a r k s p o t , w e r e
g u a r d e d b y t h e f e m a l e . W h e n t h e f r y
s t a r t e d m o v i n g a b o u t f r e e l y t h e p a r e n t s
w e r e r e m o v e d t o p r e v e n t c a n n i b a l i s t i c
t e n d e n c y , i f a n y e x i s t e d . A t t h i s t i m e t h e
n u m b e r o f y o u n g o n e s i n t h e b r o o d w a s
1 , 6 3 7 . A l l t h e y o u n g o n e s w e r e c o l l e c t e d
f r o m t h e c i s t e r n t h e f r y w e r e r e l e a s e d i n
t h e s a m e c i s t e r n a n d a d a i l y f e e d i n g
s c h e d u l e w i t h b r e w e r y w a s t e s - f i s h m e a l
m i x t u r e i n i t i a t e d . D u r i n g t h e e x p e r i m e n -
t a l p e r i o d t h e w a t e r t e m p e r a t u r e r a n g e d
f r o m 2 5 . 0 t o 2 7 . 5 c .
R E S U L T S
I n t h e f i r s t m o n t h t h e h y b r i d s a t t a i n -
e d a n a v e r a g e g r o w t h r a t e o f 2 2 . 3 6
m m / 0 . 3 4 g f r o
m m . a n d b y
m m / O . 7 0 g . T b
r e a r i n g i n t h e c
t h e e n d o f t e n I
t a m e d a s i z e n
m m a n d a n a v e
g . T h i s g r o w t l
s l o w b u t t h e i r 8
y e t t o b e t e s t e d
c o n d i t i o n s . H a l
t a i n e d t h i s s
c h a r a c t e r s h a d
A c o m p a r a t
t i o n , m o r p h (
c h a r a c t e r s i s g i
C o l o u r . t i o D
c h a r a c t e r s
A s c a n b e l J
h y b r i d s h a v e (
f r o m b o t h p a
r e g a r d t o v e r t i c
o f t h e m a r g i n s I
I n s e v e r a l m o l ' )
h y b r i d s a r e n e l
a n d e r s o n i i . T h l
c h a r a c t e r s 8 I l l (
r e p o r t e d b y o l
D R I A S H E V A
m a n y c a s e s h~
w i t h i n t e r m e d i a
t o w a r d s e i t h e r
m a t e r n a l f o r m ) .
F e e d i n g h a b i t s
T h e h y b r i d s
b r e w e r y w a s t e / :
w h i c h t h e y r e l K !
t o t h i s , t h e y W l
C o m m e l i n a s p . ~
p a r a t i v e l y s l o
a s T . z i l l i i .
~ farm at Malya
yegezi) and from
t Nyegezi. It was
ancterdsonii used
lIe T. zillii (245.0
mature T. ande1""
.0.0 g) were netted
'yegezi and releas-
t X 3 X lY2mpro-
~m the lake. The
rith a mixture of
~ meal (10:1). Ar-
IS not attempted
lena were left to
11 the cistern. For
t specimens were
driving away T.
le latter made an
;he former. After
!le, i.e. in March,
i)uld be seen mov-
~y 22.3.1973 the
ld the eggs were
I)f the cistern. The
'ding the eggs and
male whenever it
he female's move-
:led almost a con-
lter near the eggs.
6.3.1973) the eggs
chlings, all crowd-
dark spot, were
e. When the fry
Freely the parents
rent cannibalistic
l. At this time the
in the brood was
les were collected
r were released in
a daily feeding
rastes - fish meal
19 the experimen-
nperature ranged
18 hybrids attain-
D rate of 22.36
mm/0.34 g from the init~al size of 6.23
mm. and by the second month 35.0
mm/O.70 g. The growth rate ten month's
rearing in the cistern is given in Fig. 1. By
the end of ten months the hybrids had at-
tained a size range of 102.0 mm - 175.0
mm and an average size of 134.8 mmJ44.3
g. This growth rate may be considered
slow but their actual growth potential has
yet to be tested and evaluated under pond
conditions. However by the time they at-
tained this size most of the adult
characters had been fully established.
A comparative assessment of coloura·
tion, morphometric and meristic
characters is given in Appendix 1.
Colouration and morphometric
characters
As can be seen from Appendix 1 the
hybrids have combined colour pattern
from both parents particularly with
regard to vertical dark bands and coloW'
of the margins of dorsal and caudal fins.
In several morphometric characters the
hybrids are nearer to T. zillii than T.
andersonii. The nearness to maternal
characters among hybrids have been
reported by other workers also. AN-
DRIASHEVA (1971) reponed that in
many cases hybrids are characterised
with intermediate gro~h rElte with a bias
towards either parental form (mostly
maternal form).
Feeding habits
The hybrids were regularly fed with
brewery waste/fish meal mixture (10:1)
which they readily accepted. In addition
to this, they were occasionally fed with
Commelina sp. This they consumed com-
paratively slowly and not as voraciously
as T. zillii.
Pharyngeal complex
The pharyngeal teeth in the hybrid
show interesting characteristics. In T.
1Yhlpia zllUl X T. andeT'lOllli hybridization 222
zillii these are comparatively widely
situated and having more space in bet-
ween. However each tooth is sturdy and
has three to four sharp cuttitlg edges. In
T. o.ndersoni~ on the other hand, each
tooth is slender with one sharp edge and
situated very closely. The number of
teeth per unit area is comparatively much
more in T. andersonii. Both indicate clear-
ly their functional differences, i.e., in T.
zilli~ for cutting, tearing and grinding of
leaf particles, while in T. andersoni~ for
pressing and crushing the plankton
organisms (Fig 2).
In the hybrid the pharyngeal teeth
structure does not show the two extremes
of T. zillii or T. andersonii. The sharp cut-
ting edges are two and in sturdiness it is
less than that of T. zillii but more than
that of T. andersonii. Thus, in its feeding
habit it appears that the hybrid has in-
herited from both parents, the cutting
and grinding of T. zillii and pressing and
crushing of T. andersonii. Whether this
combination is advantageous to the
hybrid in making use of t\yo different
ecological niches in the habitat or on the
other hand whether it is partly loss of two
highly specialized modes of feeding. are
yet to be assessed and confirmed.
T. zillii x T andersonii hybrid had 18
gill rakers as against 12 in T. zillii and 27
in T. andersonii. This is interesting since
lesser and larger number of gill rakers are
associated with macrovegetation and
plankton feeders respectively. Similar in-
termediacy in gill raker count has also
been reported among Malacca Tilapia
hybrids (MALACCA 1963).
Maturation and sex ration
After 10 months of rearing a total of
172 specimens ranging in size from 106.0
mm to 168.0 mm were dissected and ex-
amined. They were all males between II
and IV stages of maturity. Among them
17.9% were in II stage of maturity, 57.1 o/c
in III stage of maturity and 25.0% in IV
/ ,
2 2 3 I B R A H I M K . H . A N D R . L E M A
~tage o f m a t u r i t y . T h e o c c u r r e n c e o f h u n -
i r e d p e r c e n t m a l e s a m o n g T . z i l l U x T .
' L n d e r s o n i i h y b r i d i s a s i g n i f i c a n t f i n d i n g
a n d h a s p o t e n t i a l b e a r i n g ' i n A f r i c a n f i s h
c u l t u r e . S i m i l a r o b s e r v a t i o n s o f h u n d r e d
p e r c e n t m a l e s a m o n g h y b r i d s h a v e a l s o
b e e n r e p o r t e d a m o n g T . m o s s a m b i c a x T .
" ' o r n o r u m z a n z i b a r i c a ( H I C K L I N G
1 9 6 0 ) , T . n i l o t i c a x T . h o r n o r u m
[ P R U G I N I N A N D K A N Y I K E 1 9 6 5 ) , T .
l i l o t i c a x T . m a c r o c h i r ( L E S S E N T 1 9 6 8 ) ,
m d T . m a c h r o c h i r x T . n i l o t i c a ( L E S -
S E N T 1 9 6 8 ) . I n t h e l a s t c a s e 7 5 % m a l e s
m d 2 5 % f e m a l e s w e r e o b t a i n e d . T h e p r e -
s e n t r e c o r d . o f h u n d r e d p e r c e n t m a l e s
a m o n g T . z i l l i i x T . a n d e r s o n i i h y b r i d s ,
h o w e v e r , a d d s t o t h e v e r y f e w i n s t a n c e s
o f o b t a i n i n g h u n d r e d p e r c e n t m a l e s
t h r o u g h h y b r i d i z a t i o n a m o n g T i l a p i a s p p .
D I S C U S S I O N
I n F i s h f a r m i n g , s e l e c t i v e b r e e d i n g
a n d h y b r i d i z a t i o n h a s b e e n w e l l a c c e p t e d
a s a m e t h o d o l o g y i n i m p r o v i n g t h e
s t r a i n s o f c u l t i v a t e d f i s h e s a n d t h e r e b y
o b t a i n i n g b e t t e r f i s h p r o d u c t i o n f r o m
p o n d s ( I B R A H I M 1 9 6 9 ) . H I C K L I N G
( 1 9 6 8 ) , C H A U D H U R I ( 1 9 7 1 ) a n d K I R ·
P I C H N I K O V ( 1 9 7 1 ) h a v e b r i e f l y s u m -
m a r i z e d t h e m a j o r a c h i e v e m e n t s i n f i s h
c u l t u r e t h r o u g h h y b r i d i z a t i o n . H y b r i d i z a -
t i o n w o r k a m o n g t h e v a r i o u s s p e c i e s o f
T i l a p i a i s m o r e s i g n i f i c a n t s i n c e i t h a s a
v e r y p o t e n t i a l r o l e t o p l a y i n t h e improv~­
m e n t o f f i s h c u l t u r e i n A f r i c a . P r o d u c t i o n
o f h u n d r e d p e r c e n t m a l e s a m o n g t i l a p i a
h y b r i d s h a v e b e e n c o n s i d e r e d b y f i s h
c u l t u r i s t s a s a n a n s w e r t o t h e p r o b l e m o f
o v e r c r o w d i n g i n t i l a p i a ' c u l t u r e m e t w i t h
o n t h e A f r i c a n c o n t i n e n t . F r o m t h i s p o i n t
o f v i e w , t h e p r e s e n t f i n d i n g o f , h u n d r e d
p e r c e n t , m a l e s o b t a i n e d b y c r o s s i n g T .
z i l l U x T~ a n d e r s o n i i i s q u i t e s i g n i f i c a n t .
H o w e v e r t h e p r e s e n t s t u d y i s o n l y o f a
p r e l i m i n a r y n a t u r e a n d m o r e d e t a i l e d
s t u d y o n t h e q u a l i t y o f t h e h y b r i d s i s y e t
t o b e c o n d u c t e d . I n t h e g i l l r a k e r c o u n t
t h e h y b r i d i s i n t e r m e d i a t e b e t w e e n t h e
p a r e n t s h a v i n g t w o d i s t i n c t f e e d i n g
h a b i t s . S i m i l a r i n t e r m e d i a c y h a s a l s o
b e e n r e c o r d e d a m o n g o t h e r T i l a p i a
h y b r i d s . T h e f u l l s i g n i f i c a n c e o f t h i s i s y e t
t o b e e s t a b l i s h e d a s t o w h e t h e r t h i s i s a n
i n d i c a t i o n o f a w i d e r f e e d i n g s p e c t r u m o r
a l o s s o f c e r t a i n v a l u e d c h a r a c t e r s .
H o w e v e r , a m o n g t h e h y b r i d s ( p l a t e 1 ) t w o
s i g n i f i c a n t p h e n o m e n a h a v e b e e n o b s e r v -
e d , L e . t h e i n t e r m e d i a c y o f g i l l r a k e r s
c o u n t a n d p h a r y n g e a l t e e t h s t r u c t u r e a n d
t h e o c c u r r e n e , o f h u n d r e d p e r c e n t m a l e s .
T h e s e t w o p o i n t s h a v e v e r y s i g n i f i c a n t
b e a r i n g i n t h e p r e s e n t c o n t e x t o f f i s h
c u l t u r e i n A f r i c a . W h i l e h y b r i d i z a t i o n a s
a t e c h n i q u e o f i m p r o v i n g t h e s t r a i n o f
c u l t i v a t e d f i s h e s h a s b e e n g e n e r a l l y a c -
c e p t e d a n d i s b e i n g p r a c t i c e d , i t i s a l s o
f e a r e d t h a t t h i s i n t e n s i v e g e n e t i c
m o d i f i c a t i o n m a y u l t i m a t e l y r e d u c e t h e
g e n e t i c v a r i a b i l i t y o f s u c h s p e c i e s ,
r e s u l t i n g i n i n b r e d a n d w e a k e n e d s t r a i n s
( R A B A N A L 1 9 7 1 ) .
A C K N O W L E D G E M E N T S :
W e a r e d e e p l y i n d e b t e d t o M r . T . W .
M a e m b e , P r i n c i p a l , F r e s h w a t e r F i s h e r i e s
I n s t i t u t e , N y e g e z i , f o r h i s k i n d e n -
c o u r a g e m e n t s a n d h e l p f u l c r i t i c i s m .
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APPENDIX 1. COMPARISON OF
COLOURATION, MORPHOMETRIC
AND MERISTIC CHARACTERS OF
T. ZILLII X T. ANDERSONII HYBRID
WITH THE PARENTAL FORMS.
~-~ ~::s::r~~~-::r~33~t~I»~~I»~.,....I»~a ~=~~en::rc=l'Dl'Dl'D ..,en 3.,....~
::S.,.... eno::rl'D=::S_o.::s .,.... ol'D<
Q. 0 ;. S' 'g 0"' <: :::: ::s ~ E:r""" ;. = ~ <: ;- 0 9i::s ;::: 0~_;:J.,....=l'D-l'D""" l'Dl'Dn::rO"'=l'D~n~;:J
l'D ~ l'D g. l'D ~ ::r n <: 0. ~ ~ = :!. i: e: ::r ~ !. 9:
= en ~ ~ n' ::s ~ 0 ~ "C ::r 0 ~ 0.!.::S ~ no;' ~;.;- C ~ _. l'D ~ .,.... 0"' ::s ~ l'D en...... en ~::r l'D .,.... n _.
l'D n <: 0. l'D ::r:!. .,.... ..,.,.... 0"' - en l'D 0 ::r '< ::s
::s::r..,l'D- ::sl'Do.~enn;:!rftll'D'On'O..,_l'D nl'D l'D _ _. .... _. l'D ... -..J l'D -::r l'D ..,.,....
Q. 0. ~..,<WenN.,....~::sn~::S~_n"""::r""" ::ren .,....= .,...."""- ,,- ::ren '0 C ~ _. e..., .,.... 0 _. c 0 l'D .., .,.... _. _. ...:> = _
.,.... l'D n l'D en - = _. ...... _ 3 .., .., 0"'..... = 2 en en _-:l en l'D
.., n l'D::s ~ _. 0 n' = l'D = en _ g. _. 00':::': l'D
= _. _ l'D = ::S::s _ _ _ = ;.;- l'D .,.... _ 3 en l:l = 0.
_. l'D " .,.... - = _. - l'D l'D.., ~ <w ~ "l::l __•
::s en ::r _. eno n 0 = ::ren ::s CIl ::s .., <: < ;;l 0 = l'D ... en ::sCIl. l'Dn ....... CIl .,..... o.CIl, o . ..,::s.-l:lO~
23110
3.60
WITH SMALL TEETH
3 + 10
3.63
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1 +12 _
1 + 6
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5.35
17/11
T. ANDERSONII
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Body not laterally compreued
but comparatively elongated.
Olive green dorsally and silvery
ventrally. Dorsal and Caudal fin
marcins distinctly pinkish,
three dark spots on the
midlateral line, one anteriorly
behind the operculum, second in
the middle region and third just
in front of the caudal peduncle.
T.ZILLII % T.ANDERSON
HYBRID
19 - 20
19-21/12
18
3+9
WITH SMALL TEETH
3.81
1 + 12-13
3.23
2.24
4.77
16-16/12
Olive green dOrsally and silvery
ventrally. Dorsal and caudal
fins have distinct pinkish
margins, Dorsal and caudal fins
have clear greenish spots, dark
opercular spots preeent. Body
not as much laterally compress·
ed as in T. zillii but com·
paratively elongated as in T.
tJlUUJ'lonii. Dark vertical bands
distinct and 8 in number.
1 + 5
T. ZILLII
•
Olive green dorsally and exten·
ding to· the belly region. Dark
Spot towards posterior part of
dorsal fin preeent. Margin of
dorsal and Caudal fins not
distinctly pinkish. Dorsal, Anal
and caudal fins have clear
greenish spots. Dark vertical
bands distinct and' 8 in
numbers, Body laterally coin·
pressed and not elongated.
12
4.69
3+8
1+6
16/11-12
19-20/12-13
3.30
1 + 11-12
3.80
19 - 20
WITH SMALL TEETH
2.33
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FIN COUNTS: DORSAL FIN
PECTORAL FIN
Head length/Snout length
Head LengthlEye Diameter
Total LengthIBody Depth
TotallengthlHead length
PELVIC FIN
ANAL FIN
LIPS
LATERAL LINE SCALES
GILL RAKERS
CAUDAL FIN
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2 2 5 I B R A H I M K . H . A N D R . L E M A
R E F E R E N C E S :
A n d r i a s h e v a , M . A . . ( 1 9 7 1 \ C o m m e r c i a l
h y b r i d i z a t i o n a n d h e t e r o s i s i n
f i s h c u l t u r e . R e p . F A D I U N D P ( T A ) ,
( 2 9 2 6 ) : 2 4 8 - 6 2 .
A v a u l t . J . W . a n d E . W . S h e l l ( 1 9 6 7 )
P r e l i m i n a r y s t u d i e s w i t h t h e h y b r i d ,
T . n i l o t i c a x T . m o s s a m b i c a F A D
F i s h . R e p . ( 4 4 ) V o l . 4 : 2 3 7 - 2 4 2 .
B a r d , J . ( 1 9 6 4 \ Q u e n e s t a c t u a l l e m e n t i s
p i s c i c u l t u r e a f r i c a i n s . B u l l . F r a n c .
P i s c i c . . ( 2 1 4 ) : 5 - 2 8 .
C h a u d h u r i . H . ( 1 9 7 1 ) F i s h h y b r i d i z a t i o n
i n A s i a w i t h s p e c i a l r e f e r e n c e t o I n -
d i a . R e p . F A D I U N D P ( T A ) , ( 2 9 2 6 ) :
1 5 1 - ' - 1 5 9 .
H i c k l i n g . C . F . ( 1 9 5 9 ) S o m e m a r k i n g
e x p e r i m e n t s w i t h T i l a p i a . M a l a y .
a g r i c . J . . 4 2 ( 1 ) 2 1 - 3 0 .
H i c k l i n g . C . F . ( 1 9 6 0 ) T h e M a l a c c a
T i l a p i a h y b r i d s . J . g e n e t . , 5 7 ( 1 ) :
1 - 1 0 .
H i c k l i n g . C , F . ( 1 9 6 2 ) F i s h C u l t u r e . L o n -
d o n . F a b e r a n d F a b e r . 2 9 5 p .
H i c k l i n g , C . F . ( 1 9 6 7 ) F i s h H y b r i d i z a t i o n .
F A D F i s h R e p . ( 4 4 ) , V o l . 4 : 1 - 1 1 .
I b r a h i m , K . H . ( 1 9 6 9 ) C r o s s - b r e e d i n g h a s
a p l a c e i n fish-farrnin~. I n d i a n F a r m -
i n g l F i s h e r i e s N u m b e r 1 9 ) , ( 9 ) : 6 7 - 7 1 .
I b r a h i m , K . H . ( 1 9 7 0 ) T a n z a n i a f i s h e r i e s
a n d i t s p o t e n t i a l . B u l l . M i n i s t r y
A g r i c . F o o d a n d C o o p e r a t i v e s . D a r - e s -
S a l a a m , 1 6 p . ( M i m e o ) .
I b r a h i m K . H . a n d R . L e m a ( 1 9 7 2 ) F i s h -
c u l t u r e d e v e l o p m e n t s c h e m e f o r K o n -
d o a D i s t r i c t . B u l l . F r e s h . F i s h . I n s t .
N y e g e z i . 7 p ( M i m e o ) .
L e s s e n t , P . ( 1 9 6 8 ) E s s a i s d e ' h y b r i d a t r o n
d a n s I e g e n r e T i l a p i a a l a S t a t i o n d e
R e c h e r c h e s P i s c i c o l e s d e B o u a k e ,
C o t e d ' I v o i r e , p a r . F A D F i s h . R e p . ,
( 4 4 ) . V o l . 4 : 1 4 8 - 1 5 9 .
M a a r , A . M . A . E . M o r t i m a r a n d I . v a n
d e r L i n g e n ( 1 9 6 6 ) F i s h - c u l t u r e i n C e n -
t r a l E a s t A f r i c a . F A D , R O M E , 1 5 8 p .
M a l a c c a ( 1 9 6 3 ) R e p . t r o p . F i s h . C u l t . R e s .
I n s t . M a l a c c a , ( 1 9 6 3 ) .
M e e c h a m , K . ( 1 9 6 2 ) R e p o r t o f F i s h
F a r m i n g i n A f r i c a . I n t e r n a l R e p o r t t o
t h e G o v t . o f G h a n a . 5 p ( u n p u b l i s h e d ,
M S )
M e s c h k a t , A . ( 1 9 6 7 ) T h e s t a t u s o f w a r m
w a t e r f t s h c u l t u r e i n A f r i c a . F A D
F i s h . R e p . ( 4 4 ) V o l . 2 : 8 8 - 1 2 3 .
P r u g i n i n , Y a n d E . S . K a n y i k e ( 1 9 6 5 ) .
M o n o - s e x c u l t u r e o f T i l a p i a t h r o u g h
h y b r i d i z a t i o n . S . R . T . C . S y m p . o n
F i s h f a r m i n g , N a i r o b i .
R a b a n a l , H . ( 1 9 7 1 ) I n t e r n a t i o n a l
C o o p e r a t i o n i n f i s h b r e e d i n g p r o -
g r a m m e s . R e p . F A D I U N D P ( T A ) .
( 2 9 2 6 ) : 3 5 4 - 3 6 0 .
S e m a k u l a , S . N . a n d J . T . M a k o r o , ( 1 9 6 7 )
T h e c u l t u r e v f T i l a p i a s p e c i e s i n
U g a n d a . F A D l " i s h R e p . ( 4 4 ) , V o l .
2 : 1 6 1 - 1 6 4 .
v a n S o m e r e n , V . D . a n d P . J . W h i t e h e a d
( 1 9 6 1 ) T i l a p i a n i g r a ( G u n t h e r ) i n
p o n d s . V I . E . a f r i . a g r i c . f o r J . 2 6 :
1 4 5 - 1 5 5 .
Y a s h o u v . A . a n d J . C h e r v i n s k y ( 1 9 5 9 )
H y b r i d s o f T . n i l o t i c a x T . g a l i l a e a .
N a t u r e , L o n d . , 1 8 4 : 1 7 3 9 .
A V A I L A B
A c e t o n e - d r i
P a c i f i c s a b
p u r i f i e d s a l
F o r f u r t h e r
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